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What is Space Weather? -- A Workshop for Science Writers
C. Robert Clauer, Principal Investigator

This project sponsored the orggpization and hosting of a workshop for science writers to
learn about the physical naturé™f and impact of space weather. Several of the nation'’s
foremost space researchers who have particularly strong skills in articulating information
about space weather and its potential impact on society participated in the workshop. These
individuals include: Dan Baker, Howard Singer, John Kappenman, Joe Gurman, Jim
Green, Janet Kozyra, Tim Killeen, Ray Roble, Lou Lanzerotti. The workshop was held in
Ann Arbor on Feb. 23, 1966 and the agenda for the meeting is attached. Pat Reiff had
planned to attend but was unable so her presentation was canceled and Tim Killeen made a
presentation in her place. Mario Acuna was unable to attend and Jim Green attended in his
place. Ray Roble attended and while he did not make a formal presentation he did
participate in the question and answer periods and in the discussion.

The news and information service of the University of Michigan assisted in preparing a
mailing list of the nation's major science writers and undertook the mailing of workshop
information. About 50 news writers were notified about the workshop and 7 reporters
attended. The attending reporters were: Jon Van from the Chicago Tribune, Madeline
Nash from Time Magazine, Matt Crenson from the Dallas Morning News, Nancy Ross
Flanigan an independent writer, Karl Bates from the Detroit Free Press, Dave Thomas from
the American Geophysical Union, and Steve Marin from Goddard Space Flight Center. A
number of other reporters contacted us regarding the workshop indicating an interest in the
subject and inquiring about the possibility of receiving material from the workshop.

The workshop was characterized by short presentations followed by considerable
discussion and time for questions and answers. This format seemed to work well. The
late afternoon capstone to the workshop was a public lecture as part of the Space Physics
Laboratory Colloquium Series, presented by Dr. Louis Lanzerotti titled "How does the
Dynamic Space Environment Affect our Technologies in Space and on the Ground."

The workshop presentations and discussion as well as the Lanzerotti colloquium were
video taped. The tapes were edited to include several of the best presentations. Sixty tapes
were produced. A copy of the tape and other workshop materials (copies of presentations
and the Guide to Space Weather Information via the WWW developed by Janet Kozyra)
were distributed to workshop participants as well as others who requested more
information. The availability of the tapes was advertised to the entire mailing list and about
seven additional people requested to receive a copy. A copy of the tape is included in this
final report. We have also compiled a list of space scientists throughout the country and in
other countries who responded to us volunteering to be contact points for media questions.
A copy of this list is enclosed as well and has been extensively distributed to science
Wwriters.

We know of several articles that resulted from this workshop. Articles appeared in the
Dallas Morning News, the Chicago Tribune, and in Time Magazine.

Enclosures:

Workshop Agenda

Video Tape of selected workshop presentations and Lanzerotti Colloquium
List of Space Weather experts willing to interact with the media
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Pocket Guide to Space Weather
Sites on the World Wide Web
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Introduction T e =

The web is rapidly coming into its own as a s —
vehicle for accessing the nation's vast L “QENo

storehouse of space science information. New ATILYED Vii* by Steve Breen
planetary and earth-orbiting satellite missions i
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all have a web presence. Many national

observatories, satellites, and forecasting

facilities allow access to their near-realtime ; \
data streams through web interfaces. NASA's ,
archives of photographs and spacecraft
databases are open to web users to browse.

7

The Purpose of this Guide

There are some fascinating sites out there, if
you take the time to travel the web's highways =il

and byways. Unfortunately, this can be a time = (R il
consuming exercise with many detours along
the way. During preparation of this guide in
the wee hours of the moming (when web traffic
is lightest), | was enticed to review the entire

* YorrifTi Vb the, Gt ™

cartoon archives of Doctor Fun. Then It is certainly true that the main
expended considerable time and energy strength of the web is the variety
making my way through the web's Nerd test - and quantity of information it
only to be ranked as a mere Nerd-in-Training.. houses. To navigate in this
v ) matuce ) i 55 e, 4 environment, it is sometimes helpful
e S T = ' to have a roadmap to identify
. DOCTOR FUN interesting sites and streamline
f o cat Twe rme § % your entry. With this purpose in
e e oo o0 i 3| mind, we spent some time visiting
ME 10N WE LNKE D TO LA space weather and space physics
~BuystT Cuts" ? £ E web sites all over the world to
3% % identify some of the most visually
;‘g 5% appealing and user friendly ones
EREE among them. Within this pocket
...... 23ii guide, we try to describe the special
3 B features of these select web sites
2 %g 32 as well as to provide information on
t3 H g sites which contain hot links to
g caze more complete lists of space
- How new technology booses productivity physics related sites.




A Virtual Space Weather Library

The world wide web is a browser's paradise of on-line tours, books and multi-media
exhibits related to space weather and Space physics. This section contains a
selection of some of the best and most complete sites.

Concise and visually-appealing
tours of space weather and related

topics from the Space Science
Institute.

et feid e < http:/lasagna.colorado.edu/
R wvgtrub — i ExploringSpace/SpaceWeather/1.htm/
ﬁ% "',“ff!, . sumaus ‘Sn‘a:_urlrlhgtmr N

Leavtien. [heep :/mum.e.urm.«u/mmw{s.

wa*mnﬁ! TN T S

wwwww

NSACH
SCHENCE

http://lasagna.colorado.edu/
ExploringSpace/T rackingTheSun/1.htm/!




eather /'WeatherReport/1 html

The face of i wrbulaut
wavelsngflis 38 faf ot ¥ e’ :
Hydogenelpha ts an o o of hydogen i
of the visiole spectium. Tt used 1 charnciexize soler flsnes; fllame
protainences, structe of active egions

k&i&m'&.&&ﬁi;é(himm,n@m-m trematty), o o
mewmm;pmwmmmﬂm #jections caz cause magnetic sommsin

I'onanntnbszscaomlm the near-Earth space anvironment. Solar flres produce vast smo
of X-rays and snetgetc prowns which can be deteced by NOAA sanliies otbiting at geosynchronous
3 from the mmmmmm-:mmummm

SPACE
SC FENCE

TN TOE

Org e mcathof M, 909, et sling sy Atkcoms e
tiow o e 2

)
it Pesk National Obssrvariry observed ared 12 Sy Bt
he wmmwmm,.mm‘mmm ad

mmmmmummm :
whatitwes - e mu% or Northem Lights. It wes very m

_._Eﬂ

mmmmgmmqmmmm-mwmv

http://lasagna.colorado.edu
/ExploringSpace/Space Weather/
WeatherReport/1.html

http://lasagna.colorado.edu/
ExploringSpace/SpaceWeather
/RippingStorms/1.html
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ARTIFICIAL INTELLIGENCE
CENTER

The Stanford painting shows the heliospheric current sheet and i
Earth’s position. Thinking of Earth, as being inside the L
chanping solar plasma and magnetic field makes it easier to
understand how the Space Weather can affect technological
systems, global climate and endanger human life.

We model and predict the space weather with the use of
artificial neural networks and other methods of artificial
intelligence.

Very complete set of materials
on space weather, the effects of
Space weather on technologies,
the types of forecasts and
research data sets including a
listing of current and future
space missions that are
expected to provide important
information.

http://nastol.astro.lu.se/
~henrik/spacew1.htm/



Netscape: Space ieather Tutorial Page ZZ==memeem

Yosd | rmages | Open: | Mrint :|< Find: | Step - T

Weather Site

The interaction between the plasma and the magnetic field in the solar corona [:¥
determines what kind of phenomena will occur in the corona and vhat type of [
Space Weather ve will have. An unbalanced magnetic flux causes the magnetic |
field lines to open and a so called coronal bole (CH) is formed. From the CHs [
a fast stream of plasma (the solar wind) expands into the interplanetary space.
From the o called coronal streamers (CSs) a slow stream of plasma is
thought to expand into the interplanetary space. The fast solar wind catches
up with the slow solar wind and an interaction region is produced.

http://nastol.astro.lu.se
/~henrik/spacew2.html
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it ] VIGCSTAIR] Handbook | NetSearch | MetDirectery] sotware .o [

[ Space weather forecasts i

% Purgre forveast of the spece weather | hous eheed.

¥ Forcast of e space weather 1-3 davz ahead (NOAAISEC).
W aker (NOAAISEC),

® Real Tune Solar Wind Do (HOAASEC).

http.//nastol.astro.lu.se
/~henrik/spwfo.html

Use the hisvogrem (Figure 1), showving the geomagnetic activity during several 3olar ro@GONS, 10 Make & first
estmaw of the geOMAZNAYC ACtvity &3 far ahesd as one month. With further infonnaton about e solar
coronal and solar wind acqvity that esttmae can be improved.

pwEss Netscape: Space Weather Effects Page -
TRl wlm| 8@l 8y
1" Reload'| nages | Open | Print | Fnd '} Blep |-
stolastro luse/ henck/spwefhtml R
i %] Metsearth | NitDvectory| Software” |~

http.//nastol.astro.lu.se

Loal oy PRl ALFRae Pae /~henrik/spwef.html
= &= Netscape: Space Weather Date Page =< i
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Back |Forwmal Mome | Reload | images | .Open | Peinti] Find | Stop e

Locatians[vp Vsl astro g/ ek pwanm
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[ Space weather dato |

General Data:

¥ Togey's space weather (NOAAISEC)

® Coormawd Solr Qbervatons (NOANSEC)_
@ solar Terrestia) Physics (NGDCINQAA).

W would Space Weather Service (IUWDS)_ ;
M 5poce Physics Daw Syztem (SPRS) on line daw avyem :
% The Word Dew Cener Sysem, ;
B %ord Dow Cente C1 for Solar- Tereswial Physica (RAL). ;
l Solar Terrestdal Dispaxch. i

Solar Data:
& Copont solar images (SDAO). i .
I S0 o Teescop soa s (kockhesdPek Al0).. http://nastol.astro.lu.se

B Yonoh SKT movies (SDAC).. 3 /~henrik/spwd.html

Samplings of topics covered in the
virtual library at the Lund Space
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l Space missions

The Solar Terrestrial Science Program (STSP) comprises SOHO and
CLUSTER, and the International Solar-Terrestrial Physics Program (ISTP),
with Geotail (ISAS-Japan), WIND and POLAR.

Gaotail was launched in July 24, 1992

WIND was launched on November 1, 1994.

ULYSSES reached 30 degrees south heliolatitude at 2.3 AU on 13 September
1994,

IMP-8,

SQHO was launched on December 2, 1995.

SQI, Solar Oscillations Investigation.

SPARTAN 201,

POLAR is scheduled for launch in January 12, 1996.

CLUSTER is scheduled for launch in the last quartsr of 1995,

ACE (Advanced Composition Explorer) mission will be launched in 1997 and
stationad at L1. NOAA and NASA has completed an agreement that will

permit data from ACE to be subsampled and broadcasted continously.
NOAA/Space Environment Lab will herewith receive real-time solar wind

A selection of space missions
relevant to space weather
forecasting and research

http://nastol.astro.lu.se/
~henrik/spacemissions1.html|

http://www-istp.gsfc. nasa.'gov
/ISTP/istp_project.htm



Concise tour of space
weather information
abstracted from a
museum exhibit.
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Space Weather Resources

Hot Links to real-time
space weather data
and forecasting sites.

P X
» Millope Hill Digisonds
* o Aol Lage ioegiog Sysem (Swveden,

‘Lsickiook fmages)

http://space.rice.edu/ISTFP/
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Project Director: Chied e ' .
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Co-unctor Carolyn Sumners (WS)
Ryen Pratt (
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 Comet Shoamakar-Lovy 9

Welcome to Piapet Earth
Snace Weather
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Shortened versions of
museum exhibits

on Space Weather
and related topics.

http.//space.rice.edu/hmns

/connect.htm!
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Watch For New Web Site
Currently Under Development
- Scheduled for Release
February 28, 1996

Information about the Universe
from the far reaches of space
to the surface of the Earth.

Links to space physics,
astronomy, astrophysics, and
geophysics data

bases.

Initial deployment at
Hands-on-Museum
sites in Michigan.

amioh e0u 80./0gi-bin toor-cg1/Amages /botton. page gif_oopy map(dndedor _ 53 2] http://windows.engin.umich.edu




S e =X Netscape: Interesting Facts and Educational Materisl s |

3{ D @ lB|lR|E&E| %] &
Forward] Home |- Relosd images | Opent |: Prin. | Find Step
Locatien: lrmp /I www ips oz. nu/paptu/

Vhat's Mew? | What's Coot? | Handbosk | Net search | et Dirsctery ] oty |

Very complete space weather
information site with lots of
interesting images.

Y R

IPS Rgdio & Spiée Semces
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‘l’hn Sun - Gcmral Infomﬁon

IPE saff and thetr colloagues. lnm 1 always
t:n’mmu-l »

RIS AR e

http.//www.ips.oz.au/papers/
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= Netscape: The Sun in Actiont

ol @ B =S| &

Back - (Forwerd] Home Reload | images | Open ;| Print | Find
Looattk Ihttn /lm ps oz u/pws/rnhwd/m.nim html
What's New? | Whet'é Cool?

pages

IPS Radio & Space S‘ervices

The Sun in Acuon' P

This knnccoutuu n'omm; Bear Solar Observerory in the USA and was obtained uymsmmum
from Soles Terrestial Despaxh ot the University of Letibrddge in Cazeda. .
mmm.myaxmmmmm from the m,mmcbaomm ond:mfm
sun The event occwzred on Avugust {50, 1993,

Biections of mawrial from the sun may follow solar fams or other soler phanomens. 1f G manris! meches the
sarth, 1t can produce magnetic and fonospheric disturbances with consequences for HF communications
MW&WW womuonodh:(pmhnnmdwwrhmt m;wwommm

BIAUGLE 152945 BUIFEISs .. 1B

http.//www.ips.oz.au/papers
/richard/sun_action.html

%= Netscape: The Sun

@l !l GlH 2| &6 @
Back |Forward| Mome | Reload | Images | Open | Print find | Shop

Locatien: ih"p //30ds Ip1. nrizomodu/nmeplun(s/nhephmu/;olhml o :” o  >:"‘-" An enjoyable mUIti'media
st s | st | s | o] s _ | exploration of the sun.

©

The Sun’

o'ﬂ»hnknommgzm omotlwm«mmmmm G
o dixmewr: 1,390,000 k-
© mass:

§ oo wmparce 15 QDO0OE, http://seds.lpl.arizona.edu

© surface emperatie: ;
.mmnymmmmommmmmnoommmemssasarmwmax s /nineplanets/sol.htm/

e T | Anexample of the IPS science
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The Exploracian of the Farth's Magactophers . . i

RSN s eer e

On-line review of the
Earth's magnetosphere.
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http://lepmp.gsfc.nasa.gov/
Education/intro.htm/
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Back [Forwwrd| Heme Reload | tmages | Open Print F“ 5\- :

Looatien: Ihﬂp / fwww telegraph. co. l&/ot/acmsho-l !sztm%w-/l%ﬁ/l?/niﬂoﬂhtml
ollnLj M'tm?t

Award winning article on
the solar wind.
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il

iy

AR
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™~

N,
-~ ~  MAGNETGPAUSE
AOW SHOCK \ e

Image Intensive

tour including the
sun and the earth's
plasma environment.

http://ispec.ucsd.edu/virtual/

http://ispec.ucsd.edu/

‘ virtual/earth.htm/
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Location: ihtw I/unbn gsfc nase gov Solyotkoh/mvaSﬂT_mmml

Back |Forward

@ YaﬂtaﬂSXT Mowes

Yoﬂa&md SX'I'
The sartr-arbiting rmm')mofumn(
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All the movies are silent

Sample of ISPEC
HOT LINKS

http.//ispec.ucsd.edu/
virtual/sun.html|

Movies of the Sun
in Soft Xrays

http://Jumbra.gsfc.nasa.gov:80/
yohkoh/movies/SXT_movies.html
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5 Netscane Sample Soler Data ===

cl=lel8le s 28] @

Saok [Forward] Home Reload | Images | Open Print find Stop

Looation: {hup //nndc gsfc nasa.gov /solar /sample_images htmi
what's New? | mv- Coat?| Mandbook | NeRoarch | Mot Direotory | ~ Sottwars | -

Samplé~' Solar Data
H-alpha Image

This fmage of e Sun in te H-alphe spectral lins of hydwogen smission (6563 Angstrom Uniw}, o lins
which is ofen used in % stdy of soler flares because flares typicelly heat tir sites encugh ¥ emit this
red light comspicuously. The bright area is & solar flare, which sxwended over 300,000 ko (200,000 miles)
wross the swiace of the Sun, and vhich wes an extremely copious source of high-ensrgy provons (10 -
100 MeV). mmwmmnnM\nuupMMemuhm}m powon radistion © kill an
estonewt sianding on te Moon ina space suit. Flares with this radiation output occtr rely — only e
hendfull per decade — atunpredicable time. If astrorauts had been on B Moon, Ty would have needed &
vmm(oomtumucﬂwmormrmmmwmmmmmmkw Shuvde
ﬂkhxmmpmmdmmm and a space walk was notschednied, but would have been harnsful
, U hull of the Shutde wes sufficientdy shieling © the coow, but they noticed trrinting thsm
oﬂhMUatwo!hnmewnﬂcymwmmmhunmmW ;

‘This imege was mads at Holloman Alx Force base and provided atS12 x 512 pixel resolution. It was
dispixyed on an IBM PC compatble using software writen by Dr. David Baxchelor (SPDF), and then
encoded as a OIF. Such tmeges are aveilable from the NOAA Spece Environment Lab (SFL), and ate
xnown es SELIIS tmages (SIS - Solar Image Sysem). The PC softwars is available from D. Baxhelor.
NOAA is the sowrve for the SFL SIS image dew flley.

Soft X-ray Image

This tmage of the Sun in the wavelength band 3 - 45 Angstrom Units, recorded with the Saft X- my
shoard the Japenese/lTSA spacecraft Yohkoh (the Japanese word for suntight). ’nngbboofﬂb
Sun can be seen as dark becanse itis not hot enough © emit X-rays. ‘The bright areas the dark
globe are hotclowds of gas (1 1 2 million degrees K) in the m‘swwm,vhthtbvhx-m The
appesrance of bundles or skeins of threads i3 due 1© the magnetic field of the Sun, which waps end

consguins the forms of the clouds, es well as playing a stll ny-mﬂemnndmbhmhebdsn i
approximawly

mhahthr!mmmmmxnummdxx) Scale: the Sun's diamenr §s
1,400,000 km (840,000 mi.). IBASnﬂnWmaﬂncy Yumn daw became
yeurs afeer acquisition, through e SDAC or NSSDC.

X-ray Spoctmguphac Image

This tmage of the Sun in the wavelength band 2 - am«-s-lmmmum nemnd with X-
Spectrographic Telescops aboerd the Skylad spacssution on 1973 Juns 19 at06:19 hours Universal

The globe of the Sun can be seexn as dark because it is not hotenough © emit X-rays, The dright aress
surrounding the dark globs ars hot clonds of gas {1 v 2 million degrees K) in the Sun's corons; which .
glow in X-rays. The appearance of bundies or sXeins of threeds is dus © the megnetc fieid of the un,
which taps and conswaing the fonns of the clonds, as well a3 playing & sull . ol tn
mmmwmu&memmmuhums Scale: the Sun's
diametwr is approximawly 1 m,owxm(mooom) mmumwn enherce the
sharpness of its featurss, using Ge uhsharp masking process, which soppmessed features Jarger tan 73,000

km in size. Ontbhtndzn(ormlhmb)ofh Sm,tmmwmhwmtmnm this featurs
laswd seversl howrs.

Provides insights into the uses
and interpretation of various
types of solar images.

http.//nssdc.gsfc.nasa.gov/
solar/sample_images.html
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Image-intensive tour of the sun
and planets.

http.//bang.lanl.gov/
solarsys/homepage.htm
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What's New? | What's Cool? | Handbook | *-Net Search | HotDirectory|  Software |

visually appealing slide
show of solar
phenomena.

The Snn,a ptcumal In!.lodnctlon e

Some eioelkm hyperext resowces on the Sun are available at: )
® Bl Ameu's LPL) T2 e Piunr A Mulils) T ol the SUCSwmeg.
& Calvin J. Hamiton's (LANL) _Ffrwar v she Stuitr Siartun i
- & The U3 High ANitude Observarry's "Whatis the Sm?”
® Charbonneet exd Whie's (HAO/NCAR) 12 3ot A Lieudtf finnsacmin
® the US Netonal WOWW’ Secramento Peaik Observary exhibit
® the Royl Grenwich Oboervacry's afis, _m_mm

Useful Hot Links

Forcmmmotmmwmusohxmm umxuu-mmmmm muooktt
. MWMWW:WD.{M ; i -
® the NOAA Space Eavironunent Laborebory's (L’ S)an
. NOMm:amv_vam:m

% hitp://www.hao.ucar.edu:80
# /public/slides/slides.html
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Atmospheric Phenomena in the Virtual Library

4 T D O Pl Nelsuno' Red Sprites and Blue Jets
oo h G| B | &S
Back [Forvard. tmages | Open | Print ] .find -
Leaatien® ‘FQ@ /Io"m |laﬂu mhwhumml

What's New? | What's Coot? |~ Hundbeok | Mot Search_ [mwmj Software 1

Rodspdumnh)umwmph m
only recently besn doguan®d vsing ummm'

mmmmammmmommm e
mmywmmowm Snege shutde ¢

Stoce then, vﬂwqmn!wnmnmmm
been obiined ¢ mmummwxm -m.m :
Lone, 1994, d

Nmmmumuwmmamnmm
previously unmcorded form of optical activity sbove Siunderstonns. lhmmwm
rmmwuwmmwmmmmwum Thide gpward
mmnwu:;hmwmp:m

Paver Poswcrist Soums )
mn:mmbym-lkmmy hnhla

mmmumm'mmwmmm

contary (] mmmmmmnmotmm

Yonnee: Gomnuyhmsuﬂ'ﬂ??!mdw than Two years ago. Together, M
pbmmsuxmmuwmmmmnnm;mummonhmﬂdhwwmvhm
than was previously suspeced.

New Phenomena

Web site offering images,
historical notes and research
summary of the curious,
newly-documented upward
lightning discharges.

http://elf.gi.alaska.edu
/sprites.htm|
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Laoution: [httn -/ /space s90. n/mm/pm Mt

Whak's M _]u‘-ml m o mm]mw |

o mwm-mmw
- hc&ﬁunummm w

mmmmdm

tm Seld mmm’g" :

Breathtaking Auroral Sites

A gallery of auroral images
from Finland.

http.//space.sgo.fi
/htmis/jpics.html|
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ilﬁ Netscope Aurora Borealls - the northern ughts ——— 1 L]

v nmnw n oy

m'aung_fm*ocnnj “Haodesk | mmJ mmml MJ

wrx?w‘s.uw.—"

9. umumm L S
5T} aminem Netscape: Rurora Borealis - the nnnhemﬂhts, Introduction ===

=l SlB[E[a8] 8

Back  [Forward] Heme | ‘Relead { images | Open | Prit | rnad | 5tep |
Location: {nttp: //vvt utt no/npt/nordhyset/waynorth /01 en hml
m‘smr] vm‘scnnj Handbook | et Search ]momw] Software | .

Northem Lights o

Aurora *B orealis = -
- tha northrn tights

rm:xm:ua ’

mm;:amum “Snyare s ‘s bt 0w, Nﬂ,::lfmzhglﬂm
s A MY PSR PRRTRY, STPAION0R, Ay AV

mménw wrad MMWM'A’mMG ARk ohe? e and Je it
Asod. Moty eracrepiumaias of B phaxunuxs coakf 207 de g1vnd 100 Sxfain pertl jlyeds vy
W wmmmmm &-mfmw Auwam

mummmmmm ﬁhpmhcmm Mhﬁbmwm

considenmdly. mmmmumnmummvmumummmm
dins out and comes dack, and then an arch i3 Bt [tdrifes up over in the sky. And ne'w exches ae Btand

follow G firstane. Smnmmmmamtcchp (Pictns 1).

presd out, disinwgrating in ¢ diffuse tight o over the sky. We cannot 5w
muwmnmmxnmwommmaumuuuu Hwe
very camtully, We can see ths remains of mmmdﬁwsmm -.
dmmtmndeﬂm«cs-m 08 Soogh by a ,m

Fig. 1. mmm:m wecutwat
i L i .

i

Interesting source of information
on the aurora and its history.

http.//www.uit.no/npt/
nordlyset/waynorth/
QO-innhold.en.html

http://www.uit.no/npt/
nordlyset/waynorth/
O1.en.html
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/vnmr/aurora/

Beautiful auroral images
from Northern Michigan.

http.//www.geo.mtu.edu
/weather/aurora/

M2l elelglalgle 0 00N

Location; [ht!p / {www.ips.90v au/papers Inchard/aunul_somxvlm htmi
What's New? | What’s Cool? |  Handbook | MetSearch | Net Directary] - Seftware | -

An exploration of the
mystery of auroral
sounds.

mmmmormmumwmhummm -
mmmahmmuma-muHumormmu&Mmuw songy
are produced and G elsctric vechor is strong enongh © excie scoustc vibrtions in suinbis objects, m;muam

pine neadliss. The resulting sounds are hoard as hissing, Morwmbymhebum

m.xphmﬁon was devaloped By me 1w explain the wile) vmmmmwn«mmmmmm
1t 'was published in 1960 in the scmncnpmdcvomzw mll-lﬁ),lw“ﬂl’ﬁhn prows i laboraloTy ©50 that
rapilly verying electic fialds could be heard provided there wes something neet ommnmacuulmmm
@ palr Of glasses coukd raise « subject's threshoM by 3 or 4 decibels. Later wsts with mundans mawrils in mmchnb
mmmmuomwwnwumm-wmummmm L

Demction of the ELFIVLF ummmﬁ%nmgmmm“amhmmmmmmu :
very rare. The Jepansse succeedsd,, publishing proof of the exiswnce of such mdistion in 1968. mcmr«:mmm
repestnd by & wam of Cansdian astronomsrs using 4 vidso reconder. Mhnmﬂnmutmwmm :

Mmmmwﬁnhanmmb(mmomn

mmhmwlymfo:malm: They mmemmwmmm m mﬂub
Olsen (Pure & Applied Geophyxics vol 84, 1w1)¢mmmhmmmunmw Very rspid foctoations i’
mmmommwbhmumbbwwumnm;umtmmummommm
on e taps mcorder, with & microphonw lying on te snov, feiled becanse thare was nothing nearby 1 ectas a transducer. If e
micTophons had been placed under a pine tree, mdo{ommﬁaom,mmunuymwnmdmm

| http://www.ips.gov.au/papers/
richard/auroral_sound_explan.htm!
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- Back - {Freward]  Home ™' Open | Print
Mh‘ﬁp //mﬂh m.nm wvlmrolmmans Mml N
What's Newt |- m’;mj WJ Not Saaroh | mw{ Seftwice

R
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HUMANS IN SPACE

Cun daman dategs 1 and mammm,mﬁwmmﬂwuym,hm.
Those sexty missions proved that peopls can function ia spece, snd that hey could operss complext spacs vehicles under stssfud:
wmmmmmwwmmdnnmw nummmmﬂ

mmxmmmm Yonunmowmmam

SOLAR WIND

FLARE

GALACTIC COSMUK

JErow J. RoulelyT At Mo o py.
GALACTIC COSMIC RATS
Sanuons wal vaaiaar

Annual dose: 10 REM

Effects of the Space
Environment

Discussion of the impacts
of the space environment
on humans with an
interesting section on
radiation hazards.

http://medlib.jsc.nasa.gov
/intro’/humans.html
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Space Weather Prediction

i == Nelscape: National Spoce leather et e E Infrastructure
o | e | . .
slilB S[B[E[2[8T 8]

Lowatian: Fb NWV{B’QW'BO/wh!m/Mvam -
m'“""[w'c"'” Hanbook | Mot oarch l&tmwl Softvare | . T

Draft Interagency Space Weather

Natlonal Space Weather Program _
: Implementation Plan

Implementation Plan

. . Drafe 1217195
TRis paper is & dral? documesl, ot for ¢ moRGoR or imops. Plrsss ¢-mail comments and
suggestions © Rich Behnke, Sscton Head, Upper Atmosphere Research Section, Dmﬂmo{ Amphm
Sm Natianal Schu:o Foundnm ematl hehnkednsf gov. .

Danbul mmr

. e Vot 6,0 Yersion
.~ s Delmwedpxtls

Cosmsr .

http://www.nsf.gov:80
/geo/atm/nswp.htm

s Ve == = Netscape: intro ——
ol | Al @ | W | 2| S ﬁ' &
Baok | Forward| Home - Relosd | knages | Open Print Fid | Stop

Location: ’h(tp //www nsf.gov ﬁO/wo/atm/mrvhtm'a ]

What's Hew? | What's Coot? | Handbook | et Bearoh | mtowrotory]  Software |

Natmnal Space Weather Program

Implemenuuon Plan -
nbp’:rﬁ '] lnﬂlnr—uc mrmr'mum ard.du Plua e—mﬂmmns mi -

suggestions 1 Rich Behnks, Section Head, Upper Atnosph " Divbbndhmphnﬂ: i
Sciences, Nmnﬂ!chm?omdnhn emwzu . ) 3

, I. Introduction L
thoﬂmmhnmmfh:amyowdvﬂhﬁnummmdmumﬁu
apace

magnetosphers, jonosphere, and thermasphere that can influence the performance and seliskdifty of - -
spu-bmmaﬁmmd-hmduhmb;nlmmﬂmndmahmhﬁumhlmn
stmegic plan wvas developed that descrided the goals, progoun slenents, and the sgency of
the NSWP. 1t was propared by represematives of those goverronent agencies whose

spece weather. The syaegic plan was mviewved hynchofﬂumwblmlw Atumu
staegic plan wes approved, the sgencies recommendad that pmmyknnir(ennﬂmvlnh
development of en implemensation plen. This document presents the mmmmmmmum It
begins with an an overview of space weether, moxnhmﬂnnoruhnwmoumw.:h

meat of the plen—how ressarch will be conduced bmmmmdmwuo(smmphm
and 10 fmprove our models and sensors. Section [V acknowiedges that mesearch results elone will not

address space weather needs, and presents a plan © umnsition the newly acquired wchnology © operational
use. Section V introduces & plen for broad improvement in knowledge about space weather tucugh s -
comprehensive edncation progran. The plan concludes with sections describing progrem priorites,

mansgement structure, and agency roles and responsibilities. The NSWP Imvhmmbn?hmhc- :
culmination of monts of mult-egency coordination and rspresents & dedicased effort by Federnl agencies -
o improve capabilities in en aree that has critical societal impacy. :

http://www.nsf.gov:80
/geo/atm/intro.htm#a
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Back | Forward] - Heme Relosd | images| Open | Prit | Find |- Stop |
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< b e
by

Handy reference for defining
space weather terms.

http://web.ngdc.noaa.gov/
stp/GLOSSARY/glossary.html

Links to the web home pages of
space scientists (not
comprehensive but growing)

http.//igpp.ucla.edu
/spa/scientists.html
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Real-Time Data and Forecasting Sites

Unprecedented access to real-time data streams is now available on the web for browsers who

want up to the minute knowledge of weather conditions in space.
Notscane Tndelsr o g e-d

i

Real-time information on solar
conditions and the state of

the Earth's magnetosphere are
available at SEL's web site.

Space Weather predictions are
made daily. The following

brief bullets describe the types of
real-time data displayed and what to
look for in these data displays.

An image of the solar disk in
H-alpha line is provided daily. This
type of light originates in the
chromosphere (which lies just above
the visible surface). Solar active
regions (flares, plages, filaments,
sunspot groups) are easily seen at

" ull Dink Fi-alpha trage o e s mcafvid SAI2ILS 2 0856 UT fiom Lseimonth; &

mm.au-mmnmv“u .mmnnmmmmm"g% these wavelengths. A large solar
complexity it 0l MBMu Bun. AdLitnel ineets s sraalil s ful-pege e

flare can release up to  10°2ergs in
1000 seconds and fills space with
ultraviolet light, xrays and energetic
particles.

The xray fluxes, plotted in this panel,
are the total fluxes arriving from the
sun as seen at geosynchronous orbit
by the GOES satellites. Flares
produce greatly enhanced x-ray
fluxes which reach the Earth within 8
minutes from the flare site on the sun.
The levels here are low originating
from a quiet sun. Enhanced levels
can be seen associated with flares.
Flares are classifed by their xray flux
output as:

- 6 2
Class Xray Flux (x10 W/m )

C 1-10
M 10 - 100
X > 100

, . http://www.sel.noaa.gov
b e sal Tiren /today.html/ 25



This set of panels provides an
overview of conditions encountered by
| satellites at geosynchronous orbit.
Clicking on any panel to get an
expanded view and some explanation
of the plot parameters.

The first panel gives the summed
proton flux over several energy
ranges. When the >10 MeV proton
flux (red line) reached a flux >10
protons/cm2/s/sr), warning of a
suspected proton flare is issued.

The dashed line indicates the level at
which satellite anomalies have been
- "” seen.

(W REORILYFRERT L - L TS U ekl e s WA A Y A A Tt Fadthg P €1 Al

L

\

|

1
The second panel gives the summed
electron flux over several energy
ranges. When the >2 MeV flux (red
line) exceeds 1000 electrons/cm2/s/sr
1 a warning is issued. At this level,

problems with spacecraft charging are
| known to have occurred.

[ e

&

http.//www.sel.noaa.gov p is a measure of the
/today.html geosynchronous magnetic field
component ~parallel to the Earth's
- = B &l =S8 & , rotation axis. If this field becomes
b _[rorvare] tome | Aot | e | Do | b} | Pd | 5 ; negative on the dayside, the outer
Lowaton: oy /v el sn goe [ o I boundary of the Earth's
what's New X1 5 J .

—— e = magnetosphere has likely been
- ’ ‘ ‘ ‘ pushed inside geosynchronous orbit
exposing spacecraft to negative and

highly variable magnetic fields.

# The last panel gives the estimated

i planetary K index, which is a measure
of the irregular variations in the Earth's
magnetic field. The variations reflect
the degree of magnetic activity

ot ey e A e S SRS M| (i0miness).
' B SR Kp value Conditions
o : 4 active
e Ny 5 minor storm
R >6 major or severe
storm

hrtp.'//wﬁ}w. 5el.noéajgb\)
/images/index.htm! -6



Solar images come in various
wavelength ranges and each of these
images has something different to tell
N us about conditions on the sun. A brief
S pace Yt explanation is given for each type of

Environment — image along with tips on what features
C@nter are of interest.

IMQ Ilvvv.nlnou gnv/Iw:/‘JSB?O?html
1 mum_l M»ml

The first two images are views at
different resolutions of the sun in the

: red H-alpha emission line of hydrogen.
»WWQWMWW This emission comes mainly from the

" o chromosphere (the layer just above the
sun's visible surface). Active regions
(i.e., flares, plages, filaments, and
sunspots) are highly visible at these
wavelengths. Solar active regions are
associated with the development of
magnetic storms at the Earth.

The third image is a view of the full
solar disk in He 10830 emission. From
this emission line, information about
the sun's corona (the sun's outermost
layer, visible during eclipses) can be
inferred. Active regions and

‘ prominences appear black, while
gmﬁwmwmwm ov Hexi coronal holes (as.sociaFe.d with

= - recurrent magnetic activity on the
Earth) appear light.

The final image shows the polarity and
surface distribution of the sun's
magnetism. Dark regions have south
polarity, bright regions north polarity.
Sunspots usually appear in groups of
two with opposite polarity. Polarities
are reversed as you move from the
sun's northern to southern hemisphere.

http:.//www.sel.noaa.gov
/images/950707.html

m of the sun mmumcmmmmmwuszzw
wwmemwmmmmmm HISM _ e
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The latest SOHO images
of the sun

e s |- ihoaiod | A Piest vwire T Extreme ultraviolet emissions
ST R S0 SR SRR come from regions of the sun at

' extremely high temperatures - the

; chromosphere (just above the

. sun's visible surface) and the

, corona (the sun's outermost

layer).

Mystery of the SolarTransition
Region

One of the current solar
mysteries is how the corona is
able to maintain extremely high
temperatures (> 1 million K) while
the chromosphere (seperated
from the corona by only a thin
transition region) has a
temperature that is 100 times

| cooler. This question is one
major focus of the SOHO mission.
The images on the left are of
spectral lines that form in thin
altitude ranges within the
transition region. Using these
images, scientists hope to
understand the structure of this
layer separating the
chromosphere and corona.

In addition to exploring the
transition region, these images
can provide other important
information. The third image
shows emissions from Fe XV (14
times ionized iron) which forms at
temperatures found in the corona.
Million degree coronal loops,
when they occur, are visible at
this wavelength.

http //umbra nascom.nasa.gov
/images/latest.html

The fourth image is in Hell 304 A,
which forms at temperatures of
~80,000 K. Such temperatures
occur in solar eruptions and
coronal loops, making these
structures easily visible.

28



Soft xrays reveal the presence of
| very hot gases (>2X million K).

Because solar flares and active
regions heat the gas to extremely
high temperatures, these
structures appear clearly in soft
xrays images. The rest of the
sun is dark, since its temperature
is much lower.

17 gen | et -

-This is a solar magnetogram
which shows the polarity and
surface distribution of the sun's
magnetism. Dark regions have
south polarity, bright regions
north polarity. Sunspots usually
appear in groups of two with
opposite polarity. Polarity
reverses when moving from the
sun's northern to southern
hemisphere.

information about the sun's
corona (outermost layer) can be
inferred from He 10830 emission.
Active regions and prominences
appear black, coronal holes
(sometimes associated with
recurrent magnetic storms at the
Earth) appear light.

Images the chromosphere (shell
of gas several thousand
kilometers thick above the sun's
visible surtace). This emission
clearly outlines the boundaries of

?r@m&n"'ummu@mm e supergranules (lar onvection
foxkot eiaes e 1 J0u - pas o vhich> " supergranules (large convectio

mmmxmmvm celis) that extend into the

chromosphere from the

: e Arceiin underlying photosphere (sun's
http://Jumbra.nascom.nasa.gov visible surface.
/images/latest.html

This is an image of the corona
taken after blocking out the sun's
visible face with an occulting
disk. Features which may
appear include giant expanding
bubbles called coronal transients
and coronal mass ejections
sometimes associated with

magnetic storm on Earth. 29



Solar Images from the
150 Foot Solar Tower

http.//www.astro.ucla.edu
/ulrich/150ft.html
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i e | || S| 2B & _J IJ Real-Time Solar Wind Data
Laoatien: fhttp: //vv:xolmawv/wmd/ﬂvhdhtml —— . The qreat Greek hlIOSO h r
what'sew? | Whet’sCout? | - Mandbook | et Seareh Innmewl “Bettware |- e T Hera%leltus oncegald YOTJ e
can never step in the same
river twice because the river
v is continuously changing as
& it flows by you. Like the

i river, the solar wind changes
speed, density and structure
in an ever-evolving outward
" flow. The solar wind is

.. formed as the sun's topmost
g layer, the corona, blows

® outward into space. The

& interaction between the solar
2 wind and the Earth's

&— . magnetosphere is
demgned & b e ing o 73 brovaer ht suppors s dovumens s (eonepe v1-1 o et i soence. 8 F@sponsible for triggering
These data are provided for op 1 use through ag with Ge

{ntrnatonal Solar-Terrestial Physics Scisnce [aitintive -
ISTP. They should ot be published or cited without first contacting the Principal Investigator (FI) of the WIND expeziment of
mtm(phusoth?llmm‘ubmc W'INDConnm link below).

# magnetic storms.

http.//www.sel.noaa.gov
/wind/rtwind.html|

o Q||| S# | @

Baok ru‘va'-lﬁdiﬁ sotoad [ trages | Open | print | Fnd ] swp

Looation: Ih"p //w.rbt m/lsTPIdhk hml
wuu-wfﬂiuml - Hardbook "1 Mak Gearch | Nat Dicectory|  Software

At this web site, maintained
by Rice University, the solar

SPACE WEATHER: wind information, returned by
' the WIND spacecraft, is

. displayed on a series of dials.
In the first row, the solar wind
density, speed and pressure
are indicated. Average solar
wind densities are ~3-10
particles/cc. Average speed
is ~400 km/s. However, in

- high speed streams,
velocities can reach or
exceed 600-1000 km/s.

In the next line of plots, the
magnetic field embedded in
he solar wind flow is
displayed. Average magnetic
fields are ~6 nT but can
reach 20-30'nT. Southward
interplanetary magnetic field
values are associated with
the development of
geomagnetic storms.

Latesg_bﬁseifyations from the

Tee] - [x100 km/s]
lnmplmmy Magmtiq Field

Magnitude‘ PolarAngle

15 18 zj i ¥ North
Toa L

1§ http://space.rice.edu
~~~~~ 8 /ISTP/dials.html 31



Space Weather
T ﬂ Forecasting Services

a1 '“f—?‘fj;ﬁ@‘j A=Y N
i b e o Y e Predictions by the Big Bear
7 = mtes Juoomf T T Solar Observatory of
‘ impending solar flares and
the development of active
regions on the sun.

ASTORIMMTE W ARROURCS Bhe-
Solar Physics; 131, 3. 149-164

mlox muunmmmmﬂumu &
Mﬂ!ﬁm m,u-n-nnum munnn-

http//sundog.caltech.edu
/MWWW/bear.html

ok Trorvars] tome | Reicos |, vsges || Ooen | Pt [P | S |
Lm ‘MQp { Hwrwrw selnoas. gov/lornmhtml
Mij mmt] Hakibook . ] et Bearch 1mmm1 hﬂvﬂ 1

e Daily forecasts of solar
' ‘ activity and of the occurrence
Space p probability and magnitude of
Environment associated geomagnetic
Laboratory 4§ storms.
m m !z g—l:”!;t Mth!SIMO-MSIMS
c PROBASILITIES 16 TEB-18 m‘
;’g‘ﬁg;ﬁ http//www.sel.noaa.gov
81/05/05 /forecast.html
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B Netscape: The Worid Space Weather Service (IUWDS)
ZBack”[ Farwara] “Home: | tReioad’] wager | - OpaRT [ 1 AT] ~Fma <],

Location: [http ./ /www sel bldrdoc.gov /iuwds /overview html

Information on the nature of and
services provided by the World
Space Weather Service can be
found at this site.The world's
real-time space weather services
are provided by ten Regional
Warning Centers (RWC's) listed
within this site. These centers are
responsible for monitoring solar
conditions and predicting
solar-terrestrial activity.

IUWDS
IUWDS .-,
IUWDS >
IUWDS =
IUWDS

Rty
=asE

wm
i

The World Space Weather Service IUWDS)

The International Ursigram and World Days Service (IUWDS) is a joint service of URST, IAU and IUGG
and is a permanent sexvice of the Federation of Astronomical end Geophysical Data Services (FAGS). Dunng
15 existonce [UWDS has had an impontart role in co-ordinating the exchange of date between organiseions
around the world who are involved in forecesting solar terrestmal conditions. These centres, known as
Regional Waming Cerntres (RWCs), have the responsiiliry for collecting deta from their geographical aress
and exchanging these data through the JUWDS network.

At presert, there are ten Regional Waming Certres scattered around the globe. These censres are Jocated in
Beymng (China), Eoulder(USA), Moacox{Russia), Paris (France), New Delh (Indis), Ortava (Caneda), 1
Pragus (Czech Republic), Tokyo (Jepan), Sydney ( Australia) and Wersaer (Poland). A dete exchange schedule [
operstes wih each certre provading and relaying deta to the other certres. The centre m Boulder plays o special
role es "World Warning Agency”, acting &5 a hub for data exchange and forecasts.

The daa exchanged are highly varied in nature and in format, ranging from simple forecasts or coded
information up to more complicated information such es images. An importart strength of the data exchange
syster is that RWCs often have access to daa from mstrumentation avaiable from the scientific
communiy in 2s region. Exchange through [UWDS makes these data available to the wider irternetional
scieonfic and user commungy. The prime reason for the existence of the Regional Warning Cergres is 1o
provide services o the sciertrfx: and user commungies within their own regions. These sarvices usually
corsist of forecasts or warnimgs of disturbances to the solar temrestrial environment. The range of the locations
of RWCs resuls m a very large diversity in the users of these forecams. An imporert fearure of the [IUWDS
systen is that RWCs are sble 1o construct and direct their services to the specific needs of their own
customers.

Users of the services of RWCs include: high frequency (HF) radio communicators; mineral SUIVEyom using

geophysical techniques; power hine and pipeline authorities; aperstors of satellites and a host of commercial http// www.sel.bldrdoc. gov
and sciertific users. The increasing sophusticetion and senstivity of modem technology has resuked in a . .
steadily expanding range of applications whare a knowledge of the solar terrestrial environment 15 importart. . /iuwds/overview.html
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§& Netscape: I1PS Home Page SRR

o -.:mm'l' S| ] e |

Web site of the Sydney, Australia
Regional Warning Center.
provides a long list of services for
commercial and other users
whose activities make them
vulnerable to space weather
effects. Contained in this site is
an extensive library of space

| weather information including web
Rany Chocks Lol e s 1427 he, 18 b I [ 1027, 18 £l 1936 U i pages detailing the impacts of

| space weather events on

technologies.

Welcome to the IPS Radio & Space Servicess WWW server.

IPS is a unit ofthe Australian Government 1 of-apizent of
. itistrafne servico. and provides the Australian radio
propagation and space environment services,

http.//www.ips.oz.au/

A R Netscope: |PS Sydney RWC - Current soler-Terrestrial Environment FEEEEECES|
=B G[a|=[S[8] 3 T
Bask |Frward] Mene Retosd | imoges | Open | Primt nd Trep
wu;@w /lvvv.u,u.u/rvelwrmkltm:hhn\'nh@s )
What'stew? | Yhat's Cost? | Hanbosk |t Search | et bivootory| _ Software |

Sydney Regional Warning Centre .
Current Australian Region Solar-Terrestrial

..  -Environment R A
" Last updated: 1112 hrs, Monday 19 Feb 1996 LT A

Realtry Gheek: Lok the now is 1417 hus; 19 Feb 1996 [ 0317 s, 13 #eR 1996 UT J.

iy

Tabls of Contents

- Qsommepek o - ‘, http://www.ips.0z.au/rwc
© EbalLescnon Maeeomen: 018 : #1 /current/index.html#solobs

34



Nelscape: {PS Sydney AWC - Current Solor-Terrestrial Environment &
ﬂ»ifﬁé'-bf{,.@ ?@ F-]Eaj'ﬁl £| : a

Looation: ftw /Twwv.ps.0s. nlm/wmtIMX!«ml'um
hat's Hew? 1 Viat's ool | | _WitSearch | NetBirctwry] Seftware |

Geomaganetic

Last updated 1112 hrs, Monday 19 Feb 1996 LT
Geomagnetic field at Learmenth: Quiet to unssttled

Estimated Tmdices : 4 K Obesrved A Index 17 Teb 5
Learaoath 10 2223 3322 m
Trederickshurg & M 1
Plenetery .- 6 H

i

Observed Kp for 17 Ped: 3322 $122

';(MOGSI’OWM
wﬂ“ﬁm

ACTNE

e UNS ETTLED

- agalllls:

-3 >4 & k—!z 13-18 18=18 1871 212407

QUIET

Bfi

Solar Summary
Last updated 1112 hrs, Monday 19 Feb 1996 LT
Activity: Yery low :
Flazes: 'Qu :" g

Solar activity forecast.

Observed 10, 'l cn txullmn].nt Sunspot Rumber : 70/6

GOES sateoliite date for 17 Ved -
baily Proton Flusacs »1 NeY: 9. nzonq
Daily Proton Yluence >10 Me¥.  1.7E+D4
Daily Electron l’lum- >2 HeV: 1. 5!001 {normal)
X-ray back A1.0
Fluance (tl‘x saccusulation over 24hra)/ cm2-ster-day.

Solar Potoeut

Last updated 1112 brs, Monday 19 Fab 1996 LT

19 Few - 20 Feb 2% Fed oL
Activity * ’V."'ID' " . Yery low ¥Yory low LT
Yadeouts s Neme uxpected Wone expected Foms expected . -

Yorecast 10.7 nbllullquxnlunt Sunspot Nuaber for 19 Feb: 72/8 o

http.//www.ips.oz.au/rwc
/eurrent/index.htmi#solobs

Geomagnetic activity forecast.

Ooonl'notic Poneut it

Last updated 1112 hrs, Moaday 19 Feb 1996 LT ’ 2

Date T Ap - Comditions §

19 Fed [ Ouiet to unsettled

20 Yeob & . gutiet

21 Fed =@ Quiet

Learmonth K-indices E; lllustration of the range of values of

Last wpdatad 1059 brs, Monday 19 Feb 1996 LT | the K-index associated with

Learmonth K indices dota for 18 Feb 96 '} dlﬁerence |eve|s Of magnetlc aCtIv'ty

o
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NEALapE. NI BI1DU/ LARL WHIIE 1IIUI oIV

o | |l @l B|=RIS| 8| &
Back [Forward] Heme Ralend { mages |- Open | Print- | Fid Stop
Real-time and near real-time data

Leawtion; {htt tp:/ Miraiso.orl.go pl -
M'snwt}'wmff“’w Mm el . .
— e service for solar, magnetospheric

and ionospheric measurements.

Space Envnronment Informanon Servu;e
- for the Internet :

MIRALISO
SOLAR

TUERRESTRIAL
RESEARCH
CINTER

Hm’&&h;ﬂmﬂhdmuﬁb dumhwmnﬂymdﬂy AL
besis; W,umummm,summ mwmmy R ..
To find'out mon What our s, cti:km o y e

http://hiraiso.crl.go.jp/



Lmu-n.m /14263 q1.alaska oo/ ~pfrr / AURDR A/ INDEX HTM -
What's Newt | What's Cool? |- ‘Handbook | Net Search | Wt Directery] - soﬂ-.». [ S

Geophysmal Instﬂ:ute Auroral Activity Forecast -

mmammmmmmmummm)mumwmmmm o
MMMWW' PN VLR §

Thie pradictions which ame fomecast by Gsophysical Invtime Director Syun Akasofu and Pokes Flst Research Range Scientific
Dimctor Charles Desh, e mads on the besis of soler activity ez messured by its effects on the sarth's magnetic field.
W nows on inkrpyvting these {ogncsyiy ere available.

lndaom
wmmmamuﬁm howm.wmmammsm vheompm
wmzmmnyow Programmer Analyst Li-her Lee. That infonmation ts combinsd withdsw from
soler rowtions for . .

Pmdtmmotmnltﬂmym ponmsm&ymmummbmdm sun are &t the low end of the 11-year cycle.
That cycls of solr activity is characerized by ermtic bursts of solar flayes at the high end of the cycis and mlatively smbls solar
mnhbvull

mmmmmmsmmwmmnwwwmmm-m tnﬂhpnlhdchubmn

mmmm‘mmmm south geomagnetic poles, mnuumolt

Hmsmdmmthnﬁmzadtp,uummmhuh 'Ihhhnmyofhmhxvhllcmﬁuc
mmumbymeﬂmmmm:mtmld 3

For More Informauon... -
ommmmmmm :
-@ The Auroral Color Television Pro

joct videos.
e mmmmm‘.mmmnu mmnlm .
"® Jeophypical Institue; Scient Mhﬂumﬁb. aphce..
-~ @ Todsy's Space Weather from the Space Envionment Cenyy tn Bouler, Cobndo
[ Wmnmnrwnmbmum
o The Northexn Lig Imm-bomhmnm}wmy‘smtmhkrmm
L] Ammmumm.!m(m:) rocont images from Sweden.

@ B G B w8k ®

Baok {Forward| - Home Reload | images | Open Print find Stop

Looation: [http //dac3 gi alaska edu/~pfrr/ AURGRA/NOTES HTM -
What'sMew? | What'sCool? | Handbook | MetSearoh | MetDiectory| Software |

Geophysical Institute Auroral Activity Forecast
Notes :

m}xmm lcommﬁnolmlmlotmmucmmumhowmm(m :
podod Avron viswing is also affeced by & veristy of other factors, s\thuch\ﬂecmx,nmn&m m&mpommon L
mynumvﬂlbcnmmsdby)owpmtuhx mlmh(wm ’

'nrbmtmbommbmbm;nﬂnﬁm vbnﬂmmtowut-nm Honyuehly tnlm-nmm
for is an hour or two prior © locel geomagnetic midnight, and the forecest maps found hare are calculawd for that time. Ifyoun
ambwmnmmx punmmmmmmmmwpnnza.u nemto:mnlm )

Aurorsl sctivity wnds 1 come in waves during en evening, vwhmalba(wmucm !mdmanm
period, mvmhmmmnummmbmu mm,umomvmmmtmmu
mmhmhom'orm : ) :

mmmmmmommummum P

of Alaska

Predictions of the
location and extent of
auroral activity.

http.//dac3.gi.alaska.edu
/~pfrrfAURORA/INDEX.HTM

http://dac3.gi.alaska.edu
/~pfrTAURORA/NOTES.HTM
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Yy ivehe )

- Geophy:ncs_.l ﬁnsnm | e‘f Anr 'al";

*A l»\i-v—s&a’rs kv’

Energetic auroral activity, with the aurora occurhg south of Fairbanks.

Statistical Auroral Oval Maps

Comparison
between the
predicted
auroral oval
and
statistical
auroral ovals
for various
activity levels
provides a
dramatic
indicator of
the current
level of
magnetic
activity.

http://dac3.gi.
alaska.edu/
~pfri/AURORA/
PREDICT/
CUSTOM2.HTM

Low Magnetic Activity High Magnetic Activity

m-m:cuvny.m;mmmutym“umm

Maodmum activity, with the surora visibie over most of the northem U.S.

—
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N NULSUOPY. 1ITUBN UL /FTEIS/ SUMIC 1/ o

HIETRIER

f'ﬂﬂnd images | Open | Print Find -

Netscape: R1/R2 FAC &8

NI B[

<o ;
Baok ¢| How "] " ‘Reload | images | Open | Print | Find

Location: [m_tp 1/ /ot husp) edu B0 /Freja /S AZI/Presentations /fac himl -
m:un;j m’;mvi Handbook | Net Search | Wt Dirvotory|  Seftwars |

Field-Aligned Currents

Field-aligned, or Birkeland, currents

(FAC) constitue the major electod ynamic coupling between magrespheres and jonospheres, and are
associaed with awyoral activity, We are assembling a network program whereby near real-time

location. This estimation of field-aligred cumment regions roughly corresponds 10 the location of the aworal
oval and is part of our Space Weathsr diagnostic effort (see botom of pege).

Severe s lic srvukecan be very disruptive, and may be viewed as the space weather anslog ©
thunderstorms. For sxample, a large storm in March of 1589 caused largs acale pover grid shudowns in
Caneda. Communication links can be upset, both from sawlliwe failures during storms and from
disturbances in the ionosphere which affect radio and microwave transmissions. An bnporant space
‘weather site on the World Wide Wab is:

e NOAA's Space Environment Laboratory

SWAZI Reports:

We have developed a sysem of near real-time notification of auroral zone expansions using Freja “AC*®
magretc field datn. The SWAZI ( S\aelle Funmy o' Awtwt! Zoure Jxzmens) Teports are automatically
genemted and distributed via email © various and sundry interested partes. Further information on SWAZ!
1eports is availadble in the POSTER at the 1994 Fall AGU meeting . A subsequent showing at the
1995 Spring AGU meeting demo d the Webd blility and real-time capabilities of the sysem

Ou auomatically generaed SWAZI Reports end Associawd FAC Images are svailable.

This sysem xemaimd in reliable operation for epproximately 6 montis, afer which time the Preja
spacecraft suspended normal op g procedures. Having estmblished the utility of this type of
monioring, ve are esgerly anticipating farther flight opportunities. Work is now in progress © develop
minjaturized magnetomeer pecksges with simple on-boerd processing © deliver real-thtne information on
the boundary locations of the auroral oval.

messurements are incorporated into & model of the major FAC syswems © display their probable geographic [ie't

Field tested method for predicting
the location and extent of the
auroral oval. Description of the
method given along with examples
of its past use.

http://hurlbut.jhuapl.edu:80
/Freja/SWAZIl/

http://hurlbut.jhuapl.edu:80
/Freja/SWAZI/Presentations
/fac.html
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Eim Nelscapo ﬁﬂﬂlo U“ﬂ Page m

One major impact of geomagnetic

activity is disruption of radio

: communications. On this page are
- forecasting sites for radio users.

Environment R More are contained in the IPS

Center web pages (see page 33 in this

guide).

Radio User's Page

PURPOSE: To provide ndio opsniors with current dam on the swe of the ionosphere.
Spece Environment Center, (SEC), provides you with a glogsary Of space enviOnment wIms.

Today's Space Weather http.//www/sel/bidrdoc.gov

Current Space Environment Reports .. susisog /radio/radio.html

il s wrorm & rore MW LILOPES. MEE) “REGI™ 1608 MUF Ma)

=l=lal e[efE[gls] 2
Losation: [Mtp -7/ s0lar uleth ca/soler /v Freattime ml
Whet'sNew? | What'sCoat? | Hambenk | mmjn(pmf Sottwwrs |
Near-Real-Time MUF Map
mmmxmm;mmmmm 0 GO! Sign vp 2oV for e |8 Maxch schedaled

swrt-dew (o1 this course, nﬂom!xhllm R

The following tmege 5 @ cent high- map of Usable Preq murs)ma,ommwm:wm

It 45 ab0 & map showing te curTvat locaton of the awDrl ovals, the SUNKINSTANT RIMIDETT and G EIONS Of te vord Viem e

sun 15 12 degrees ubvmmmn(mhm h;whmmmmmnmhm-nmﬂ) “This s one P

of & pletare of maps Gatisp d vy SKXCON PRO Ferxion J.O o very powsful ndio propagetion softwere

package for [BM or compatible compants, ideal for amawur or professional radio communican Insguctions on hov © uw tis

map tollow below.

l'm.VJMNmAw,

http://solar.uleth.ca
/solar/www/realtime.html
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Space Physics Data Bases and Photo
Galleries of Space Physics-Related Images

The web is fast becoming the most popular means of freely and easily
accessing NASA's immense photographic galleries of celestial objects, the sun,
planets and other solar system bodies as well as the photographic holdings of
other agencies, universities, national observatories and international centers.

The NSSDC Photo Gallery:
*

CTae

&

Without a doubt, the
NSSDC Photo Gallery is
one of the most beautiful
sites on the web. This
subpage contains links to
hundreds of images

of the sun. The home
page of the NSSDC
gallery also contains links to
images of the planets,
stars and galaxies

http://nssdc.gsfc.nasa.gov/
photo_gallery/
photogallery-solar.htm!
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NULILUPY: JVNL NUIHE UL Sy

Links provided to
images of the corona
and the solar wind
from the SPARTAN
201-3 data base.

http://lumbra.nascom.nasa.gov
/sdac.html|

Navigation panel for
the Sparton 201-3
web site.

http://Jumbra.nascom.nasa.gov
/spartan/
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Access to the nation's

treasure trove of
archived satellite data
related to space physics
through the NSSDC.

m Mﬂw Pz, oty (Nfbod A
M“Ma 20 NANA m.nwmalwx;hsnﬁm

http://nssdc.gsfc.nasa.gov
% /space/space_physics_home.htm/
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 Ploesr 10111 OVASA Mission © staty ptaz, Samamn, e tmurplinensy
Mmmum;v«;.uummw‘ "

‘nxmmmmam,mmmm umﬂh&&t

http //nssdc.gsfc.nasa.gov
/space/space _physics_home.htm!
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by Type EETEERREEE

$-MOLD Date

Magnetospheric Yellow Pages

PR s e A TR |

Rt

Data Servers by Data Type

A

Here's your answer © the question Where's the data?
This page conwing a list of WWW sits in our dat base which actually provide access © dew. Dam server
peges are liswd in tvo vays.

. Datt servers organized by date type (this page}

%

e (SDDAS)
display onalysis of data from missions incloding
Explorezs 112 (DE 112), UARS, AMPTE, ARIA, T38-1 and CRRES
]

MBSSL spacs plasma physics group. Contains access ¥ dew from the AMPTE, Gioto, CRRES,
Pulssur, Mewosat 3, and STRY missions. The fnerface is an excelint one and the range of
Infonmation on 20me of these missions i3 unusvally complets. Pages for individusl missions
include access © plow and data.

ysics Daw Center (U]-SPDC) b
i ,uﬂdisphyotwebmomb(dmmmmI&Z,Dymmzxphnrl, ]
Spacelsd 2 PDP, Havkeys, SSS-A AMPTE, IMP 6, and Injun 5. Associand with te ower
Pplanets subnode of the Pianstary Plasma [neractions node of the Planswry Daw Sysem

o AMPTRICCE Science Daw Cenwer
Delivery, displey and analysts of det from the Actve Magnewapheric Purtcls Tracing
Charge Composttion Experiment (AMPTE)CCE) and fr0m related spacecraft such as
GOES, IMP, TRIAD md others.

P (CDAY) B
MMOI;::CDAW:W,dnmm,mmmbﬁvlbummtm .5
W denbase

Coondinawd Daw Analysts Workshop (CDAW). 3
Information on the CDAW campaxns, daw intervals, and dsta avallability along with winet access  Fa
© the CDAW datsbass. 4

Comprehensive listing of archived
space physics data sets by
Institution and type of data.
Contains helpful descriptions of
the resources available at the
sites in the reference list to help
you to decide which sites to visit.




hitp : //mm yfom govl uhr/s hr_homomrnl

R

o MA. b A
Sex FRwedy Lale,
Cunmdw. ND 207R?

Easy access to the
nation's vast storehouse
of solar physics data
bases held at the
NSSDC.

http.//nssdc.gsfc.nasa.gov
/solar/solar_home.htm|
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. Gt ) ] CMPRE- | TRENT | PBRE
G hitp ./ /orpheus nasoom nasa.gov /symoptio /

kit

= Collected images of
‘ 8 the Sun in different
: ?’3 wavelengths of light,

). : gt === http.//orpheus.nascom.nasa.gov
A0 - R i R EIETEE /synoptic/
“Solar Images Obtained Before Pebruary 02, 1996 o

Solar tmages ae avaliabis for the folowing dews: - .

¢"°v - N e 2 & : ot | :Z‘,,vr’_.'
Louﬂm:lhhp:/IWJ}qgcm.nqsa.wy/orbhlqunaw!95‘214 o

wnat's w2 | What's Cost? | © Handbosk | Mot Search | NotDwreotory ] Software |

CSFC Time: 96702116 1421 .. v e UT 96/02/16 0921

‘The following data are available for December 14, 1995:

L4

-

-

-
P
”»

»

-

-
&

LA
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An X-ray picrare of teMun wken vith the Soft X-Ray Telescape (SXT) onboerd the orbiting Yohkoh seelliv

ﬁ_‘” MECURRENT
IMAGES OPERATIONS
‘C‘"’?‘ [
\@EXTRAS 1$PROGRESS
SOLAR WEB
GUIDE
Recent SXT Imacs YINOAA AR ** Recant SXT Lmety > Fizrt Licht Mossic

3| Breathtaking collection of
‘ soft x-ray images of the sun
taken onboard the Yohkoh

" http://www.space.lockheed.com

7 /SXT/homepage.html
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US. ‘ o] s National Space weather
DEPARTMENT : Oceanlc and p N data

oF ; Abmosphenc 4 resources at NOAA
COMMERCE | : Administration 2

S A W e s

ST NOAA

Lot e vt i omag F AL & http://www.esdim.noaa.gov

/#data-products

http://www.ngdc.noaa.gov
/ngdc.html
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Beautiful solar
eclipse sequence
from the NOAA

archives

http.//www.ngdc.noaa.gov/stp
/ECLIPSE/image/ec_bou1.gif
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Hot Links to Other Space Weather
and Space Physics Sites

It's not possible to include specific information on every space physics related
site -- this pocket guide would turn into an immense volume. There are fortunately
lists of Hot Links scattered throughout the web that will lead you around the world

and back as you browse. We include some of the more complete lists that we have
run across in our travels. Bon Voyage!

Netscape: Space Phgsh:s WWIY Reference SiE=pee
@ | BB &0
Kq:/lm.oq&ﬁ/‘spaooveb/rﬂmhhnl

Ve M Vot | k™ | ot R ot ot

W htto//www.oulu. fi
.|| /~spaceweb/reference.htmi

A i TR S i 3577
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RMTERbER , Junes L. Oreens
Waves Associard with te BoY
acaevniians, C. T. Rueel .
R e Physics O0up, Ouln, Pinknd
Fhowics Tyo uummsmimuom,uu

PIRNCERS

http.//www.oulu.fi
/~spaceweb/reference.html
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htto.//www.oulu. fi
/~spaceweb/reference.htm|
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NOIBLAPE. VI BLLUTY Ut 3TN Www e’
@ d|&|S| | @:
"] Retosd | Wmages | Gpen | Print | Find ] Slep-

Lnttlu!{hnp /I\-om osfe.nan gev/wvlump'xhhnl .

"w Mi-"iiw smunj

http://lepsam.gsfc.nasa.gov
k| /www/sampex.html
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= Netscape: Space Sclence Education: NASA Misslons 2=
¥ g ' P 2 g B R -

, By b @l | | B R @
" Back " {Forvarg] Home | . Relesd | boages | Gpen [“Priet | Fid |- Stop
l.ouﬂen bw /twwe 95T nasa. qov lm.tbnlmo_mis:m;h'ml

m‘.mﬂm'sewwl book™|  Net Searvh | Net Diractiry| | Software ik

A detailed look at a number of
important NASA missions with Hot
Links to other sources of
information on the web.

of astophysics, Em«mmmummmmmu
mgnnhcmm mmwmmumamncwmmn
mmmmmdmmwumm m

mmm

m’x WM awaaz

mwmmmm : http://www.gsfc.nasa.gov/
Ta| education/nasa_missions.html

e —

IO
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MMM(OV—I@ a3 part of e STE-51 mission on
‘wed deployed from G

WWMMMNW,WW

ACTS, m
mw-uwnm w‘?w :

http://ranier.oact.hg.nasa.gov
¢ /Sensors_page/MissionLinks.html
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Last Name Dechr Name Charles
Position Professor Emeritus - Geophysical Institute
Institution University of Alaska
Address
Address 2
Address 3
City Fairbanks State AK Zip99775.7320  Country
Telephone 907.474.7473 Telephone 2 Fax 907.747.7290
Email cdeehr@GEEWIZ GL ALASWWW
Last Name Swift Name Daniel W.
Position Professor of Physics Emeritus
Institution Geophysical Institute
Address University of Alaska
Address 2
Address 3
City Fairbanks State AK Zip99775.7320 Country
Telephone 907.474.7507 Telephone 2 Fax 907.474.7290
Email swift@gi.alaska.edu WWW
Last Name Gallagher Name Dennis
Position Research Scientist
Institution NASA Marshall Space Flight Center
Address Mail Code ES83
Address 2
Address 3
City Huntsville State AL Zip 33812 Country
Telephone 205.544.7587 Telephone 2 Fax  205.544.5234
Email dennis.gallagher@msfc.nasawWww
Last Name Russell Name C.T.
Position Professor of Geophysics and Space Physics
Institution University of California, Los Angeles
Address [nstitute of Geophysics
Address 2
Address 3
City Los Angeles State CA Zip Country
Telephone 310.825.3188 Telephone 2 Fax 310.206.3051

Email

ctrussell@igpp.ucls.edu  WWW




Last Name Lyons Name Lary
Position Senior Scienust
Institution The Aerospace Corp
Address SETC, M2-260
Address 2 P.O. Box 92957
Address 3
City Los Angeles State CA Zip 90009 Country
Telephone 310.336.5470 Telephone 2 Fax 310.336.1636
Email Larry_Lyons@gmail2.aero. WWW
Last Name Klumpar Name Dr.David M.
Position Statf Scientst
Institution Lockheed Martin Research Laboratory
Address Space Sciences Laboratory
Address 2 Department 91-20 Bldg 252
Address 3 3251 Hanover Street
City Palo Alto State CA Zip 94304 Country
Telephone 415.424.3288 Telephone 2 Fax 4154243333
Email klump@space.lockheed. comWWW
Last Name SWO Forecast Desk Name
Position
Institution NOAA Space Environment Center
Address 325 Broadway
Address 2
Address 3
City Boulder State CO Zip80303 Country
Telephone 303.497.3311 Telephone 2 Fax  303.497.3645
Email WWwW

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Evans

Chief. Space Influences on Terrestrial Environmental Branch

Space Environment Center

325 Broadway

Boulder
303.497.3269

devans@sel.noaa.gov

Name David S.

StateCO
Telephone 2
WWW

Zip 80303

Country
Fax 303.497.3645




Last Name Hildner Name Emie
Position Director
Institution NOAA Space Environment Center
Address 325 Broadway
Address 2
Address 3
City Boulder State CO Zip 80303 Country
Telephone 303.497.3311 Telephone 2 Fax  303.497.3645
Email childner@sec.noaa.gov WWW
Last Name Heckman Name Gary
Position Division Chief
Institution NOAA Space Environment Center
Address 325 Broadway
Address 2
Address 3
City Boulder State CO Zip 80303 Country
Telephone 303.497.3311 Telephone 2 Fax 303.497.3645
Email gheckman@sec.noaa.gov. WWW
Last Name Singer Name Howard
Position Branch Chief
Institution NOAA Space Environment Center
Address 325 Broadway
Address 2
Address 3
City Boulder State CO Zip 80303 Country
Telephone 303.497.3311 Telephone 2 Fax 303.497.3645
Email hsinger@sec.noaa.gov WWW
Last Name Forbes Name Jeff
Position  Protessor
Institution Department of Aerospace Engineering Sciences
Address Campus Box 429
Address 2 University of Colorado
Address 3 Engineering Center AE1-77
City Boulder State CO Zip 80309-0429 Country
Telephone 303.492.4359 Telephone 2 Fax 303.492.7881

Email

forbes@zeke.colorado.edu WWW




Last Name

Zwickl Name RoOD

Position Chief Research and Development Division
Institution NOAA/Space Environment Center
Address 325 Broadway
Address 2
Address 3
City Boulder State CO Zip 80303 Country
Telephone 303.497.3029 Telephone 2 Fax 303.497.3645
Email rzwickl@sec.noaa.gov WWW
Last Name Onsager Name TerranceG.
Position Magnetospheric Physicist
Institution NOAA Space Environment Center
Address R/E/SE.
Address 2 325 Broadway
Address 3
City Boulder State CO Zip 80303 Country
Telephone 303.497.5713 Telephone 2 . Fax  303.497.3645
Email tonsager@sel.noaa.gov WWW
Last Name Melendez-Alvira Name Daniel J.
Position Research Physicist
Institution US Naval Research Laboratory
Address 4555 overlook Avenue
Address 2
Address 3
City Washington State DC Zip20375.5320 Country
Telephone 202.767.9452 Telephone 2 Fax  202.404.8090
Email melendez@uap.nrl.navy. milwww

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Chen Name James

Physicist, Principal Investigator of Magnetospheric and Solar Physics Programs
Naval Research Laboratory

Code 6790

4555 Overlook Avenue SW

Zip20375

Washington State DC

2023767.3134

Country
Telephone 2 202.767.0631

WWw

Fax

chen@ppdu.nrl.navy.mil




Last Name

Moldwin Name Mark

Position Assistant Protessor of Physics and Space Sciences
Institution Florida Institute of Technology
Address 150 W. University Blvd.
Address 2
Address 3
City Melbourne State FL Zip 32901 Country
Telephone 407.768.8000 ext 7208 Telephone 2 Fax 407.984 8461
Email moldwin@pss.fit.edu WWW  WWW hutp://pss.fit.edu/moldwin html
Last Name Martin Name Richard
Position Professor of Physics
Institution lllinois State University
Address Physics Department
Address 2 Campus Box 4560
Address 3
City Normal StatelL Zip 617904560 Country
Telephone 309.438.5382 Telephone 2 Fax 309.438.5413
Email rfm@entropy.phy.ilstu.edu WWW  hutp:/www.phy.ilstu.edu/homepage/UCSL/UCSL

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Makhlout Name Sam U.
Research Scientist

SDL/Stewart Radiance Laboratory

139 The Great Road
Bedford State MA Zip01730 Country
617.377.4203 Telephone 2 Fax  617.271.0535

makhlouf@pldac.pih.af.mil WWw

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Jorgensen Name Anders

Grduate Student/Research Assistant - POLAR Spacecraft
Institution Boston University

Center for Space Physics

725 Commonwealth

Boston State MA Zip02215 Country
617.353.6363 Telephone 2 Fax 617.353.6463
ander@bu.edu WWW




Last Name

Siscoe Name George

Position Protessor of Astronomy
Institution Center for Space Physics
Address Boston University
Address 2 725 Commonwealth Avenue
Address 3
City Boston State MA Zip 02215 Country
Telephone ©17.353.7423 Telephone 2 Fax 617.353.6463
Email Siscoe@buasta.bu.edu WWW
Last Name Spence Name Harlan E.
Position  Assistant Protessor of Astronomy
Institution Boston University
Address Department of Astronomy and
Address 2 Center for Space Physics
Address 3 725 Commonwealth Avenue
City Boston State MA Zip 02215 Country
Telephone 617.353.7412 Telephone 2 Fax 6173536463
Email spence@bu.edu WWW
Last Name Hughes Name Jeffery
Position Protessor and Director
Institution Boston University Center for Space Physics
Address 725 Commonwealth Ave.
Address 2
Address 3
City Boston State MA Zip 02215 Country
Telephone ©17.353.2471 Telephone 2 Fax  017.353.6463
Email bhughes@bu.edu WWW
Last Name Mendillo Name Michael
Position Professor of Astronomy
Institution Center for Space Physics
Address Boston University
Address 2 725 Commonwealth Avenue
Address 3
City Boston State MA Zip 02215 Country
Telephone ©617.353.5990 Telephone 2 Fax 617.353.6463

Email

MENDILLO@buasta.bu.ed WWW




Last Name

Crooker Name Nancy

Position Research Professor
Institution Center for Space Physics
Address Boston University
Address 2 725 Commonwealth
Address 3
City Boston State MA Zip 02215 Country
Telephone 508.443.8559 Telephone 2 Fax 617.353.6463
Email covker@buasta.bu.edu WWW
Last Name Kerr Name Robent
Position Professor of Astronomy
Institution Center for Space Physics
Address Boston University
Address 2 725 Commonwealth Avenue
Address 3
City Boston State MA Zip02215 Country
Telephone 508.443.8559 Telephone 2 Fax  617.353.6463
Email Ker@buedu WWW
Last Name Chakrabarti Name Supriya
Position Professor of Astronomy
Institution Center for Space Physics
Address Boston University
Address 2 725 Commonwealth Avenue
Address 3
City Boston State MA Zip 02215 Country
Telephone 508.443.8559 Telephone 2 Fax  ©617.353.6463
Email chakrabarti@bu.edu WWW
Last Name Fritz Name Ted
Position Professor of Astronomy
Institution Center tor Space Physics
Address Boston University
Address 2 725 Commonwealth Avenue
Address 3
City Boston State MA Zip02215 Country
Telephone 508.443.8559 Telephone 2 Fax  617.353.6463
Email friz@bu.edu WWW




Last Name Anderson Name DavidN.
Position Chief, lonospheric Modeling and Remote Sensing Branch
Institution Geophysics Directorate
Address Phillips Lab
Address 2 PL/GPIM
Address 3
City Hanscom AFB State MA Zip01731 Country
Telephone 617.377.3310 Telephone 2 Fax 617.377.9950
Email danderson@plh.af.mil WWW
Last Name Borer Name Dr. William
Position Physicist
Institution U.S.Air Force Phillips Laboratory
Address lonospheric Modeling Branch
Address 2 PL/GPIM
Address 3 29 Randolph Road
City Hanscom AFB State MA Zip01731 Country
Telephone 617.377.3039 Telephone 2 Fax  617.377.9950
Email borer@plh.af.mil WWW
Last Name Ginet Name Gregory P.
Position Research Physicist
Institution USAF Phillips Laboratory
Address PL/GPSP
Address 2 29 Randolph Road
Address 3
City Hanscom AFB State MA Zip01731 Country
Telephone 317.377.3974 Telephone 2 Fax 617.377.3160
Email ginet@plh.af.mil WWW
Last Name Petschek Name Harry
Position Research Fellow
Institution  Center for Space Physics
Address Boston University
Address 2 1314 Massachusetts Ave.
Address 3
City Lexington State MA Zip021733809  Country
Telephone 617.860.9040 Telephone 2 Fax 617.860.9040
Email peischek@buastabuedu WWW




Last Name

Foster Name Dr. John C.

Associate Director

Position
Institution MIT Haystack Observatory
Address
Address 2
Address 3
City Westtord State MA Zip 01886 Country
Telephone 617.981.5621 Telephone 2 Fax  617.981.5766
Email jtoster@hyperion.haystack. WWW
Last Name Buonsanto Name Dr. Michael ]
Position Position Principal Research Scientist
Institution M.LT. Haystack Observatory
Address Off Route 40
Address 2
Address 3
City Westford State MA Zip01886 Country
Telephone 617.981.5628 Telephone 2 508.692.4764 ext 5628 Fax 617.981.5766
Email mjb@oceanus.haystack.edu WWW
Last Name Lopez Name RamonE,
Position Associate Research Scientist
Institution Department of Astronomy
Address University of Maryland
Address 2
Address 3
City College Park StateMD Zip 20742 Country
Telephone 301.405.2851 Telephone 2 Fax  301.405.9966
Email lopez@avli.umd.edu WWW
Last Name Rosenberg Name Ted

Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Research Professor
Institute for Physical Science and Technology

University ot Maryland

College Park State MD

301.405.4895

Zip20742.2431 Country

301.314.9363

Telephone 2 Fax

rosenberg@uap.umd.edu ' WWW




Last Name

Sharma Name Surja

Position Associate Research Scientist
Institution University of Maryland
Address Department of Astronomy
Address 2
Address 3
City College Prk State MD Zip20742 Country
Telephone 301.405.1528 Telephone 2 Fax 301.405.9966
Email ssh@avk.umd.edu WWw
Last Name Stern Name DavidP.
Position Physicist
Institution NASA Goddard Space Flight Center
Address Code 695
Address 2 Goddard Space Flight Center
Address 3
City Greenbelt State MD Zip20771 Country
Telephone 301.286.8292 Telephone 2 301.474.4527 Fax  301.286.0212
Email uSdps@lepvax.gsfc.nasa.go WWWwW
Last Name Fairfield Name Don
Position Geotail Project Scientist
Institution NASA Goddard Space Flight Center
Address Code 695
Address 2 NASA/GSFC
Address 3
City Greenbelt State MD Zip20771 Country
Telephone 301.286.7472 Telephone 2 Fax  301.286.0212
Email u@dhf@lepdhf.gstc.nasa.go WWW
Last Name Bilitza Name Dr. Dieter
Position Senior Scientist
Institution Hughes STX
Address National Space Science Data Center
Address 2 7701 Greenbelt Road
Address 3
City Greenbelt StateMD Zip20770 Country
Telephone 301.441.4193 Telephone 2 Fax 301.441 9486

Email

bilitza@nssdca.gstc.nasa.go WWW




Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Peredo Name Mauricio

Head Space and Physics and Multidisciplinary Support Group
Hughes STX Corporation (NASA GSFC)

7701 Greenbelt Road

Suite 400

Greenbelt

301.441.4327

Telephone 2 301.286.1526

Country

Fax 301.441.9486

peredo@istpl.gsfc.nasa.gov WWW

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Ptaff. Jr. Name Robert F.

Space Scientist. NASA Project Scientist. Sounding Rockets and NASA
Project Scientist. FAST Small Explorer Satellite

NASA/Goddard Space Flight Center

Mail Code 696

Country

Greenbelt State MD

301.286.6328

Zip20771

301.286.1648

Telephone 2 Fax

rob.pfatf@gsic.nasa.gov. = WWW

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Zanetti Name Dr. Lawerence

Physicist. Magnetic Fields
Johns Hopkins University
Applied Physics Laboratory

le 20723-6099 Country

Laurel State MD

301.953.6897 301.953.6670

Fax
hutp://sd-www.jhuapl.edu/Freja/SWAZI/

Telephone 2

zanetti @ jhuapl.edu WWW

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Clauer Name Dr. C. Robert
Protessor

University of Michigan

Space Physics Research Lab

2455 Hayward Street

Ann Arbor
313.7636248

State Ml Zip48109 Country

313.764.5137

Telephone 2 Fax

clauer@uminc.edu WWW




Last Name Kozyra Name Janet
Position Assistant Research Scientist
Institution University of Michigan
Address Space Physics Research Lab
Address 2 2455 Hayward Street
Address 3
City AnnArbor State Ml Zip48109 Country
Telephone 313.747.3550 Telephone 2 Fax 313.764.5137
Email kozyra@umich.edu WWW
Last Name Vesecky Name John
Position Research Scientist
Institution University of Michigan
Address Space Physics Research Lab
Address 2 2455 Hayward Street
Address 3
City AnnArbor State MI Zip 48109 Country
Telephone 313.747.3440 Telephone 2 Fax  313.764.5137
Email Vvesecky@umich.edu WWW
Last Name Cumnock Name Judy
Position Scientist
Institution University of Michigan
Address Space Physics Research Lab
Address 2 2455 Hayward Street
Address 3
City Ann Arbor StateMI Zip48109 Country
Telephone 313.747.3440 Telephone 2 Fax 313.764.5137
Email WWW
Last Name Killeen Name limothy
Position Director
Institution University of Michigan
Address Space Physics Research Lab
Address 2 2455 Hayward Street
Address 3
City Ann Arbor State Ml Zip48109 Country
Telephone 313.747.3435 Telephone 2 Fax  313.764.5137

Email

killeen@umich.edu WWW




Last Name Papitashvili Name Vladimir
Position Research Scientist
Institution University of Michigan
Address Space Physics Research Lab
Address 2 2455 Hayward Street
Address 3
City AnnArbor State Ml Zip48109 Country
Telephone 313.763.6247 Telephone 2 Fax 313.764.5137
Email Papita@umich.edu WWW
Last Name Gilchrist Name Dr. BrianE,
Position  Professor
Institution University of Michigan
Address Space Physics Research Lab
Address 2 2455 Hayward Street
Address 3
City  Ann Arobr State MI Zip48109 Country
Telephone 313.763.6230 Telephone 2 Fax  313.764.5137
Email gilchrist@umich.edu WWwW
Last Name Engebretson Name Mark
Position Professor of Physics and Director of Center for Atmospheric and Space Sciences
Institution Augsburg College
Address 2211 Riverside Avenue
Address 2
Address 3
City Minneapolis State MN Zip 55454 Country
Telephone 012.330.1067 Telephone 2 Fax  612.330.1649
Email engebret@augsburg.edu WWW
Last Name Lotko Name William
Position Professor of Engineering
Institution Thayer School of Engineering
Address Dartmouth College
Address 2
Address 3
City Hanover State NH Zip 03755 Country
Telephone 603.646.3485 Telephone 2 Fax 603.646.3856
Email lotko@darthmouth.edu Www




Last Name Weimer Name Danicl p
Position Research Physicist
Institution Mission Research Corporation
Address One Tara Blvd
Address 2 Suite 302
Address 3
City Nashua State NH Zip 03062.2801 Country
Telephone ©603.891.0070 ext 211 Telephone 2 Fax  003.891.0088
Email Wweimer@zircon.plhat.mil WWW
Last Name Cheng Name Frank C.Z.
Position Head. Space Plasma Physics Division
Institution Princeton Plasma Physics Laboratory
Address Princeton University
Address 2
Address 3
City Princeton StateNJ Zip 08543 Country
Telephone 609.243.2648 Telephone 2 Fax  009.243.2662
Email fcheng@pppl.gov WWW
Last Name Reeves Name Geoff
Position Staff Scientst
Institution Los Alamos National Laboratory
Address Mail Stop D-436
Address 2
Address 3
City Los Alamos State N\M Zip 87545 Country
Telephone 505.665.3877 - Telephone 2 Fax 5056654414
Email reeves@lanl.gov WWW
Last Name Gosling Name Jack
Position Laboratory Fellow
Institution Los Alamos National Laboratory
Address MS D366
Address 2
Address 3
City Los Alamos State NM Zip 87545 Country
Telephone 505.667.538Y Telephone 2 Fax 505.665.7395

Email

jgosling@lanl.gov

WWWwW




Last Name

Borovsky Name Jo¢

Position Staif Member
Institution Space and Atmospheric Sciences Group
Address Los Alamos National Laboratory
Address 2 Mail Stop D466
Address 3
City Los Alamos State N\M Zip 87545 Country
Telephone 505.667.8368 Telephone 2 Fax  505.665.7395
Email jbotovsky@lanl.gov WWW
Last Name Thomsen Name Michelle
Position Technical Stalt Member
Institution Space and Atmospheric Sciences Group (NIS-1)
Address MS D466
Address 2
Address 3
City Los Alamos State N\M Zip 87545 Country
Telephone 505.667.1210 Telephone 2 Fax 505.665.7395
Email mthomsen@lanl.gov WWW
Last Name Hill Name Thomas W.
Position Distinguished Faculty Fellow
Institution Rice University
Address  Space Physics and Astronomy Dept.
Address 2
Address 3
City Houston State TX Zip77251.1892 Country
Telephone 713.527.4651 Telephone 2 Fax  713.285.5143
Email hill@rice.edu WWW
Last Name Heelis Name Dr. RA.
Position Protessor and Director
Institution William B. Hanson Center for Space Sciences
Address University of Texas at DAllas
Address 2 P.0O. Box 830688
Address 3
City Richardson State TX Zip 75083.0688 Country
Telephone 214.883.2822 Telephone 2 Fax 214.883.2761

Email

heelis@utdallas.edu WWW




Last Name

Hairston Name Marc

Position Research Scientist
Institution William B. Hanson Cemter for Space Sciences
Address University of Texas at Dallas
Address 2 P.O. Box 830688
Address 3 F022
City Richardson State TX Zip 75083.0688 Country
Telephone 214.883.2826 Telephone 2 Fax  214.8832761
Email hairston@utdallas.edu WWW
Last Name Zhu Name Lie
Position Research Assistant Professor
Institution Utah State University
Address Center tor Atmospheric and Space Sciences
Address 2 Utah State Umversity
Address 3
City Logan State UT Zip 843224405 Country
Telephone 801.797.2967 Telephone 2 801.753.7988 Fax  801.797.2992
Email zhu@theory.cass/usu.edu WWW
Last Name Sahr Name John D.
Position Assistant Protessor of Electrical Engineering
Institution University of Washington
Address Box 352500
Address 2
Address 3
City Seaule State WA Zip 98195 Country
Telephone 200.685.4816 Telephone 2 Fax 2065433842
Email jdsahr@ee.washington.edu WWW

Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Holzworth Name Robert

Protessor of Geophysics and Adjunct Professor of Physics
University of Washington

202 ATG Building

Box 351650

Seattle
202.685.7410
bobholz@geophy. washingt WWW

Telephone 2

Country

hup://www.geophy .washington.edu/SPACE/html|




Last Name
Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Rostoker Name Gordon
Protessor of Physics
Department of Physics

University of Alberta

Edmonton State Alberta Zip T6G 2J1 Country Canada

rostoker @space.ualberta.ca WWW

Last Name

Kamide Name Y.

Division Chiel. Professor Solar-Terrestrial Environmental Laboratory

Position
Institution Nagoya University
Address Toyokawa 442
Address 2
Address 3
City State Zip Country Japan
Telephone 81.5338.9.5183 Telephone 2 81.5338.9.5184 Fax 81.5338.9.0409 o
Email kamide@stecmu.stelab.nag Www
Last Name Opgenoorth Name Herman
Position Professor
Institution Sweedish Institute of Space Physics
Address Uppsala Division
Address 2 S-79551 Uppsala
Address 3
City State Zip Country Sweden
Telephone 046.0.18.303661 Telephone 2 046.0.18.360117 Fax  046.0.18.403100
Email opg@irfu.se WWW
Last Name Rodger Name Alan

Position
Institution
Address
Address 2
Address 3
City
Telephone

Email

Geospace Research Scientist

British Antarctic Survey

Madningley Road
Cambridge State CB3 Zip OET Country UK
44.1223.251551 Telephone 2 Fax 441223362616

A Rodgers@BAS AC UK WwWwW







8 a.m. -

8:30-11:15 a.m.

11:30-12:30 p.m.

12:45 - 2:30 p.m.

AGENDA

"What is Space Weather"
A workshop for science writers
February 23, 1996

Registration, continental breakfast buffet
Room 2238, U-M Space Physics Research Bldg.

Morning session
Room 2238, U-M Space Physics Research Bldg.

Welcome and Announcements: C. Robert Clauer

"What is Space Weather and Why are we Interested: An

Introduction” ]
Daniel N. Baker 4
Director, Laboratory for Atmospheric and :
Space Physics, University of Colorado-Boulder

"Space Weather Forecasting: Who Cares?"
Howard Singer
Chief of Geospace Branch, NOAA Space Environment
Center in Boulder, Colorado

"Geomagnetic Storms and Threats to Electric Power Systems"
John Kappenman
Head of Transmission Planning Department
Minnesota Power

Informal discussion and question-and-answer period.

Buffet lunch for all journalists and scientists with continuing
discussion.
2238 Space Physics Research Bldg.

Afternoon session
Room 2238, U-M Space Physics Research Bldg.

"Nowcasting to Forecasting: Getting Today's Space Weather
Today"

Patricia H. Reiff

Professor of Space Physics and Astronomy

Rice University

"Mining Information Related to Space Weather Usin g the World
Wide Web"

Janet U. Kozyra

Associate Research Scientist

U-M Space Physics Research Laboratory



4:30 - 6 p.m.

6:30 - 8 p.m.

After 8 p.m.

"Satellites, Research and Space Weather"
Mario Acuna
Goddard Senior Fellow, NASA Goddard Space Flight
Center

"So What if there is a Little Spot on the Sun”
Joe Gurman
Facility Scientist for the Solar Data Analysis Facility, NASA
Goddard Space Flight Center

General discussion and question-and-answer period.

Colloquium Lecture
Auditorium, Francois-Xavier Bagnoud Bldg.

"How Does the Dynamic Space Environment Affect Our
Technologies in Space and on the Ground.”

Louis Lanzerotti

AT&T Bell Labs and University of Florida

Laboratory research demonstration of The Upper Atmospheric
Research Collaboratory (UARC), featuring coordinated ionospheric
observations in Greenland, and data from the WIND satellite.
Room 2520 Space Physics Research Bldg.

C. Robert Clauer
Research Scientist
U-M Space Physics Research Laboratory

Dinner at one of Ann Arbor's excellent restaurants for all scientists
and journalists who wish to attend.

Continuing UARC supported experimental campaign operations
and opportunity for additional follow-on participation and
interviews by journalists.

A



Committee on the Future of the U. S. Space Program, and membership on the Vice
President's Space Policy Advisory Board. He has been elected to the National Academy of
Engineering, and the International Academy of Astronautics and is a Fellow of the
American Geophysical Union, the American Physical Society and the American
Association for the Advancement of Science. He has published over 400 science and
engineering papers and is co-author or co-editor of three books. Dr. Lanzerotti will present
a colloguium lecture titled: "How Does the Dynamic Space Environment Affect our
Technologies in Space and on the Ground”

Dr. Patricia H. Reiff received the Ph.D. from Rice University, Houston, and is now
Professor of Space Physics and Astronomy there. She has been active for over 20 years in
the area of solar wind-magnetosphere-ionosphere coupling. She is a Co-Investigator on
the Magnetic Field Experiment on the POLAR spacecraft (to be launched January 1996),
and a Co-Investigator on the PEACE electron spectrometer on the Cluster suite of
spacecraft (to be launched April 1996). She is the liaison between real-time solar wind data
from the WIND spacecraft and the real-time Magnetospheric Specification and Forecast
Model at Rice. In addition, she is the PI of a public information program "Creating the
Public Connection" which brings real-time Earth and Space data to schools in the form of
interactive computerized displays (both as physical kiosks in the Houston Museum of
Natural Science and as web-based information servers). This project, funded by NASA's
Digital Library Technology Program, has brought space weather to over 100,000 museum
visitors and over 100,000 web visitors last year. She will present "Nowcasting to
Forecasting - Getting Today's Space Weather Today"

Dr. Raymond G. Roble received the Ph.D. from the University of Michigan and
currently is a senior scientist at the National Center for Atmospheric Research (NCAR) in
Boulder, Colorado. His research concentrates on the chemistry, physics, and dynamics of
the upper atmosphere and on global atmospheric electricity. He has constructed a hierarchy
of general circulation models of the coupled thermosphere-ionosphere-mesosphere system
and his most recent model is called a thermosphere-ionosphere-mesosphere-
electrodynamics general circulation model (TIME-GCM) that extends over the 30 to 500
km altitude range. These various general circulation models have been used to analyze data
from the NASA Atmosphere Explorer, Dynamics Explorer, Solar Mesosphere Explorer,
and Upper Atmosphere Research Satellite. He has served on numerous national and
international committees and has authored and co-authored over 230 publications. He is a
fellow of the American Geophysical Union.

Dr. Howard Singer received the Ph.D. from the University of California, Los Angeles
and is presently the Chief of the Geospace Branch at the NOAA Space Environment Center
in Boulder, Colorado. He is the responsible scientist for the Geostationary Operational
Environmental Satellite (GOES) spacecraft magnetometers and the Lead Scientist for the
GOES Space Environment Monitor instruments used for space weather operations, which
includes monitoring and predictions. Prior to working for NOAA, Dr. Singer participated
in the joint AF-NASA Combined Release and Radiation Effects satellite (CRRES) program
used to examine the effects of space weather on spacecraft systems. Dr. Singer spent one
year as a reserach scientist at South Pole Station, Antarctica, currently conducts research on
geomagnetic disturbances that affect human activities in space and on the ground, has
authored or co-authored over 70 publications and is a Co-investigator on the POLAR and
CLUSTER satellite missions. He will present "Who Cares about Extra-terrestrial
Weather?"
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WORKSHOP PARTICIPANTS

"What is Space Weather?"
A workshop for science writers
February 23, 1996

Dr. Mario H. Acuna, Goddard Senior Fellow, NASA Goddard Space Flight Center.
Dr. Acuna received the Ph.D. degree from The Catholic University of America in
Washington, D.C. His interests have centered around experimental investigations of the
magnetic fields and plasmas in the solar system. He is US Project Scientist for the
International Solar Terrestrial Physics Program (ISTP), a joint international research effort
by Japan, Europe and the US involving more than 1000 investigators and the launch of
nine spacecraft in the early and middle 1990's. He has participated in numerous satellite
experiments and missions, including the Explorers 47 and 50 missions, Mariner 10,
Pioneer 11, Voyagers 1 and 2, MAGSAT, Project Firewheel (Germany, Canada, USA &
UK), Viking (Sweden), The Active Magnetospheric Particle Tracer Explorers (AMPTE),
(Germany, US, UK), the International Solar Polar Mission (currently ULYSSES), the
GIOTTO mission (ESA) to comet Halley. He is the Principal Investigator for the Mars
Observer Magnetic Field Investigation, launched in 1992 and to be followed by Mars
Global Surveyor in 1996. Dr. Acuna has published over 70 refereed scientific papers and
has been honored with several distinguished awards. In 1985 he was selected by the IEEE
Magnetics Society as one of three Distinguished Lecturers to speak on the subject of Space
Magnetometry.

Dr. Daniel N. Baker received his PhD from the University of Iowa and is currently
Director of the Laboratory for Atmospheric and Space Physics at the University of
Colorado at Boulder and a Professor in the University of Colorado’s Department of
Atmospheric, Planetary and Astrophysical Sciences Department. Dr. Baker has devoted
much of his recent research effort to understanding magnetospheric substorms. He has
shown how these disturbances contribute to anomalies in the operation of near-earth
spacecraft and has developed nonlinear (chaos) models of substorm processes. He is the
author or co-author of approximately 280 scientific papers in refereed journals in the area of
space research and he presently serves on several NASA advisory committees. Dr. Baker
is a member of AAAS, Sigma Xi, International Academy of Astronautics, and is a Fellow
of the American Geophysical Union. He will present "What is Space Weather and Why are
we Interested: An Introduction”

Dr. C. Robert Clauer received the Ph.D. from the University of California,
LosAngeles and is a Research Scientist and Adjunct Professor of Atmospheric, Oceanic
and Space Physics at the University of Michigan. He is a principal investigator on several
projects which utilize ground based instrumentation in the arctic and Antarctic in
coordination with satellite measurements to investigate the coupling of energy between the
solar wind and the Earth's magnetic field and ionosphere. He is also a Co-Investigator on
the POLAR Satellite mission. He is an Associate Editor of the Journal of Geophysical
Research -- Space Physics and is an author on over 60 research publications.




Dr Joe Gurman received the Ph.D. from the University of Colorado, and is the Facility
Scientist for the Solar Data Analysis Center at Goddard Space Flight Center in Greenbels,
Maryland. He was the Solar Maximum Mission (SMM) Project Scientist from 1986 to
1989, and the Instrument Manager for the Ultraviolet Spectrometer and Polarimeter
(UVSP) on SMM from 1985-1989. He is currently a Co-Investigator on the Extreme
ultraviolet Imaging Telescope (EIT) on the SOHO satellite. His research concentrates on
sunspots and the sun's outer atmosphere. He will present "So what if there is a Little Spot
on the Sun.”

Mr. John Kappenman received the Electrical Engineering degree from South Dakota
State University and is presently Head of the Transmission Planning Department at
Minnesota Power. He is undertaking research on magnetic storms and their disruptive
effects on electrical power systems and is leading a design team to develop mitigation
techniques. He is a senior member of the Institute of Electrical and Electronics Engineers
and the Power Engineering Society and is the chair of the Transmission and Distribution
Committee. He is Chair of the Industry Advisory Board for the University of Minnesota -
Duluth Electrical and Computer Engineering Department. He holds a US Patent for his
invention of a Static Phase Shifting Transformer. He has over 30 publications on the
subjects of geomagnetic disturbances, power electronics, and the analysis of lightning
impacts on electric power systems.

Dr. Timothy L. Killeen received his Ph. D. from the University College, London and
is presently Professor of Atmospheric and Space Sciences at the The University of
Michigan. Major area of interests in physics and chemistry of the Earth's Upper
Atmosphere. He is the Director of the Space Physics Research Laboratory, The University
of Michigan, and is an associate editor for the Journal of Atmospheric and Terrestrial
Physics. Dr. Killeen has authored and co-authored over 120 publications in refereed
journals.

Dr. Janet U. Kozyra received her PhD from the University of Michigan and is
currently an Associate Research Scientist at U of M's Space Physics Research Laboratory
within the Department of Atmospheric, Oceanic and Space Sciences. She has participated
in a number of NASA science missions, first as an Interdisciplinary Scientist on the
Dynamics Explorer satellite team, as a guest investigator on the Anomalous Magnetospheric
Particle Tracer Experiment/ Charge Composition Explorer (AMPTE/CCE) science team and
as been recently selected as an interdisciplinary scientist for the Thermosphere-lonosphere-
Mesosphere Energetics and Dynamics (TIMED) spacecraft mission which is currently in
the development phase. She is actively involved in developing content for a earth and space
sciences information site on the world wide web called "Windows to the Universe” which
provides a linkage to NASA's space databases and is supported by NASA's Office of High
Performance Communications and Computing. She is an associate editor of Geophysical
Research Letters and a member of the National Academy's Committee on Solar and Space
Physics (CSSP). She was a recipient of the 1992 University of Michigan Outstanding
Research Scientist Award. She will present "Mining Information Related to Space Weather

Using the World Wide Web"

Dr. Louis Lanzerotti received the Ph.D. degree from Harvard and is a Distinguished
Member of Technical Staff at AT&T Bell Laboratories, and Adjunct Professor of Electrical
Engineering at the University of Florida. He has also served as Regents' Lecturer at
UCLA. His principal research interests include space plasmas, geophysics, and
engineering problems related to the impact of space processes on space and terrestrial
technologies. He has participated on or chaired numerous national and international science
and science policy committees, including two terms as chairman of the Space Studies
Board of the National Research Council, a member of the 1990 Vice-Presidential Advisory
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